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i@Cc UU3a 0Cc,ncc3c j@3 c,a,3 R,,cCRNc CN s@C,@ DUN ,L3 CNjR ,RNj,j sCj@r3cj3aN aCj@A
L3jC, N0 I<3$a $38Ra3 j@3 K3CEC a3cjRajCRN R8 S4f4Y Bj ,RN,3Njaj3c RN j@3 a3,3UjCRN R8 /nj,@
sRaGc 0naCN< j@3 Icj 03,03c R8 j@3 iRGn<s c@R<nNj3 N0 j@3 LRjCqjCRNc jR cjn0w N0 jaNcA
Ij3 j@3c3 $RRGcY r@CI3 cRL3 cjn0C3c $c30 RN DUN3c3 cRna,3c @q3 Ia30w $33N Un$ICc@30 RN
j@Cc U3aCR0. j@Cc UU3a 0asc 8aRL/nj,@ cRna,3c N0 CN UajC,nIa RNsCjN3cc ,,RnNjc 8aRL/nj,@
R|,3ac j j@3 M<cGC NqI c,@RRI. a3cURNcC$I3 8Ra j@3 CNcjan,jCRN R8 Lj@3LjC,c jR c3I3,j30
cLnaC N0 aN<Gnc@Y
S KRjCqjCRN
i@3 @CcjRaw R8 ja0CjCRNI DUN3c3 Lj@3LjC,c VscNW Cc  <ajC8wCN< cn$E3,j 8Ra cjn0w c Cj ,RNA
8aRNjc nc sCj@ $cC, \n3cjCRNc RN j@3 03q3IRUL3Nj R8 Lj@3LjC,cY i@3 a3IjCq3 CcRIjCRN R8 DUN3c3
CNj3II3,jnI ,nIjna3 0naCN< j@3 20R U3aCR0 UaRqC03c nc sCj@ ILRcj 3uU3aCL3NjI ,RN0CjCRNc 8Ra j@3
\n3cjCRN C8 Lj@3LjC,c 3qRIq3c CN cRL3 N3,3ccaw Ra03a Ra Ujj3aNY B8 Cj 0R3c. s3 c@RnI0 R$c3aq3 j@3
cL3 03q3IRUL3Njc CN j@3 Lj@3LjC,c R8 N CcRIj30 DUN c j@3w UU3a30 CN j@3 r3cj 0naCN< j@3
3aIwALR03aN U3aCR0Y i@3 Ncs3a jR j@Cc \n3cjCRN Cc NRj cjaC<@j8Rasa0YrcN Ua,jCjCRN3ac ,@C3q30
CLURajNj a3cnIjc CN03U3N03NjIw 8aRL j@3r3cjYS i@3LRcj cIC3Nj RN3c a3 j@3 03q3IRUL3Nj R8 $ǫc@R@ǫ
VȒcC03AsaCjCN<ȓ.  GCN0 R8 cwL$RICcL CN I<3$aW. j@3 8RnN0jCRNc R8 CN~NCj3cCLI ,I,nInc N0 b3GCȕc
sRaG RN CN~NCj3 c3aC3c s@C,@ $}3c bLCj@ N0 KCGLC VSOS:. S:WY QN j@3 Rj@3a @N0. j@3 ,RLUI3j3
I,G R8 Lj@3LjC,c CN j@3 cjn0w R8 j@3 U@wcC,I sRaI0. j@3 cU3,C~, 3cj@3jC,c R8 cN<Gn UaR$I3Lc N0
j@3 LR03c R8 UaRR8 N0 03LRNcjajCRN a3 cRL3 R8 j@3 C0CRcwN,acC3c s@C,@ ,N $3cj $3 3uUICN30
sCj@CN j@3 ,RNj3uj R8 j@3 20R cR,C3jwYl
i@3 3N0 R8 j@3 c3,IncCRN U3aCR0 VcGRGn. Sfk9ĢS4f4W <q3 aCc3 jR  cCjnjCRN R8 N 3\nI CNj3a3cjY
i@3 ,RN8aRNjjCRN sCj@ /nj,@ Lj@3LjC,c j j@3 3N0 R8 j@Cc U3aCR0 aCc3c j@3 Cccn3 @Rs 8Ra3C<N
GNRsI30<3 ,N N0 c@RnI0 $3 CN,RaURaj30 sCj@CN 3uCcjCN< ja0CjCRNcY Q8 j@3 URccC$I3 cjaj3<C3c R8
0UjCRN. CNj3<ajCRN Ra a3UI,3L3Nj j@3K3CEC a3<CL3 ,@Rc3 0acjC,IIw 8Ra j@3 Ijj3a RN3. $N0RNCN<
Si@3LRcj ,RLUa3@3NcCq3 Rq3aqC3sR8scN CN r3cj3aN IN<n<3 Cc $w?RaCn,@C VSOO:WY i@3 $RRG Cc a3,3NjIw jaNcIj30
CNjR 2N<ICc@- ?RaCn,@C VlzSzWY
l7Ra RN3 R8 j@3 83s cjn0C3c RN j@3 a3IjCRN R8 scN N0 U@wcC,c c33 `qCN VSOOkWY
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Cjc RsN aC,@ N0 RnaCc@CN< scN ja0CjCRNY i@3 URccC$I3 ,@RC,3c a3 3u3LUIC~30 $w j@3 ~acj jsR
DUN3c3 sRaGc RN r3cj3aN Lj@3LjC,cY
B sCII cCjnj3 j@3 UU3aN,3 R8 j@3c3 jsR sRaGc sCj@CN j@3 ,RNj3uj R8 8Ra3C<N LCICjaw j@a3j N0
j@3 cn$c3\n3Nj 03q3IRUL3Nj R8  DUN3c3 NqI 8Ra,3Y Ta3qCRnc cjn0C3c @q3 $33N Un$ICc@30 s@C,@
UUaR,@ j@Cc @CcjRaC,I Rq3ajnaN $c30 RN DUN3c3 cRna,3c VbcGC SOO:. lzzlWY i@Cc ,,RnNj CcLRcjIw
$c30 RN sCjN3cc ,,RnNjc R8 /nj,@ j3,@3ac j j@3 M<cGC NqI jaCNCN< UaR<aLY i@3 /nj,@
UIw30  LERa aRI3 CN UI,CN< 30n,jCRN CN r3cj3aN Lj@3LjC,c c  ,RN0CjCRN 8Ra j@3Ca cnUURaj jR
j@3 DUN3c3 3Nj3aUaCc3 CN NqI sa8a3Y
l bLnaC N0 sac@CUc
#38Ra3 j@3 c3,RN0 @I8 R8 j@3 NCN3j33Nj@ ,3Njnaw j@3a3 sc UaR$$Iw NR CNn3N,3 R8 /nj,@Lj@3LjA
C,c CN DUN. N0 C8 j@3a3 sRnI0 @q3 $33N Nw. Cj sc q3aw ICLCj30Y KCGLC VSOSk. SeeĢ4W cnLLaCy3c
j@3 cCjnjCRN c 8RIIRsc-
bRL3 R8 j@3 Lj@3LjC,CNc CN j@3 ~acj Uaj R8 j@3 SOj@ ,3Njnaw s3a3 $I3 jR a30 /nj,@ sRaGc.
j@Rn<@ j@3Ca GNRsI30<3 R8 j@3 IN<n<3 sc R8 N 3u,330CN<Iw ICLCj30 GCN0Y  ,3ajCN NnL$3a R8
/nj,@ cjaRNRLC,I sRaGc s3a3 URcc3cc30 $w j@3 cjaRNRLC,I #Ra0 R8 j@3 b@R<nNj3. $nj s3
GNRsUa,jC,IIw NRj@CN< R8s@js3a3 j@3Lj@3LjC,I ja3jCc3c $aRn<@j 8aRL?RIIN0 jR DUN
CN j@Rc3 0wcY MRa a3 s3 $I3 jR ~N0 ja,3c R8 j@3 /nj,@ CNn3N,3 nURN j@3 saCjCN<c $3IRN<CN<
jR j@Cc 3UR,@Y MR \nRjjCRNc. NR a383a3N,3c a3 8RnN0Y i@3 a3IjCRN R8 j@3 /nj,@ c,C3N,3 N0 j@3
Lj@3LjC,c ,nIjCqj30 CN DUN cjCII a3LCNc nN3uUIRa30Y Bj Cc ILRcj j@3 s@RI3 R8 j@3 /nj,@ CNA
n3N,3. R8 s@C,@ s3 GNRs. j@j cRL3 R8 j@3 saCjCN<c R8 FsC )FwRjRGn. FCc@CGC b@CNUǫ.䮻ᔿᯠ
⌅*. b@CaCc@C. B,@CNR )KRGwR* N0 Rj@3ac ,RNjCN cRL3 038RaL30 `RLN ,@a,j3ac c cwL$RIcY
`33,jCN< RN j@3 CN,Raa3,jN3cc sCj@ s@C,@ j@3 NL3c R8 j@3 nj@Rac a3 cU3II30. j@3Ca GNRsI30<3
I3aN30 8aRL /nj,@ sRaGc UU3ac jR @q3 $33N q3aw ICLCj30 C8 NwY r3 @q3 NR GNRsI30<3 R8
Nw Q,,C03NjICcj. s@R sc j j@3 cL3 jCL3  Lj@3LjC,CNY
i@3 cCjnjCRN ,@N<30 0aLjC,IIw RN DnIw S49k sCj@ j@3 aaCqI R8 ,RLLR0Ra3Kjj@3s +Y T3aaw
N0  RjCII R8 8Rna sac@CUc j ma< ?a$RaY ?Cc CNcCcj3N,3 RN 8Ra,CN< j@3 RU3NCN< R8 DUN @0
 0aLjC, j@a3j3NCN< 3{3,j RN j@3 c@R<nNj3Y b3q3aI ,jCRNc s3a3 jG3N c  a3cURNc3 CN,In0CN<
j@3 8RajC~,jCRN R8 ,RcjI a3c cn,@ c iRGwR $wY QN e n<ncj  L3cc3N<3a sc c3Nj jR j@3 /nj,@
RUU3a@RR80 V,@C38 L3a,@NjW j /3c@CL sCj@ jsR \n3cjCRNc- s@j Cc j@3 ,Rcj R8  8aC<j3 N0 cj3L
sac@CU N0 ,N j@3 /nj,@ 03ICq3a j@3c3]k N UUaRuCLj3 Ncs3asc <Cq3N jR j@3 ~acj \n3cjCRN N0
@3sc jRI0 j@j N Ncs3a jR j@3 c3,RN0 a3\nCa30 ,RNcnIjjCRNsCj@ j@3/nj,@ <Rq3aNL3NjY i@3ws3a3
jRI0 j@j Cj ,RnI0 jG3 nU jR j@a33 w3ac $38Ra3 cn,@ c@CUc sRnI0 $3 03ICq3a30 jR DUNY QN S9 Q,jR$3a
j@3 <Rq3aNRac R8 M<cGC ,RLLnNC,j30 j@3 03,CcCRN $w j@3 20R <Rq3aNL3Nj jR 8RnN0  NqI 8Ra,3
,,Ra0CN< jR r3cj3aN UaCN,CUI3c N0 cG30 j@3 /nj,@ 8Ra @3IUY i@3 /nj,@ a3cURN030 sCj@  ICcj R8
03LN0c CN Ra03a jR ccCcj j@3L CN j@jY ?Rs3q3a. j@3wL03 ,I3a 8aRL j@3 $3<CNNCN< j@j CjLG3c NR
c3Nc3 jR 03ICq3a r3cj3aN 8aC<j3c sCj@Rnj j@3 UaRU3a jaCNCN< R8 DUN3c3 NqI R|,3acY i@3 UaRURcI
$w j@3 Icj RUU3a@RR80 /RNG3a +najCnc jR c3N0 DUN3c3 wRnj@c jR ?RIIN0 8Ra N CNj3NcCq3 jaCNCN<
kr3 @3a3 ,IRc3Iw 8RIIRs j@3 /nj,@ ,,RnNj $w pN 03a +@CEc VS4fe. :S:Ģ:O4W. CN,In0CN< j@3 /nj,@ jaNcIjCRN R8 j@3
R|,CI DUN3c3 0R,nL3NjcY
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UaR<aLsc 03,ICN30 sCj@ N nNL$C<nRnc saNCN< NRj jR aCc3 j@Cc 03IC,j3 jRUC, <CNY BNcj30. Cj
sc ,@Rc3N jR jaCN DUN3c3 NqI R|,3ac N3a /3c@CLY i@3 /nj,@ 03ICq3a30  ICcj R8 cn$E3,jc j@j
N33030 jR $3 jn<@j jR j@3 N3s R|,3ac $w /nj,@ LCICjaw j3,@3acY i@3w ICcj30 S: 0Cc,CUICN3c. UnjjCN<
j@3 Lj@3LjC,I ,Rnac3c RN jRU-:
SY ;3R<aU@w N0 NqC<jCRN ,,Ra0CN< jR r3cj3aN UaCN,CUI3c ncCN< 2naRU3N LUc
lY cjaRNRLw
kY aCj@L3jC, ,,Ra0CN< jR j@3 r3cj3aN L3j@R0
:Y I<3$a Vcj3IGnNcjW
9Y ;3RL3jaw
fY . . .
,RNjCNnCN< sCj@ ,a8jc cU3,C~, jR NqI N0 LCICjaw 3uU3ajCc3Y i@3 /nj,@ a3cURNc3 cja3cc30 j@3 8,j
j@j Ȓsa c@CUc ,aawCN< R|,3ac N0 U3acRNN3I sCj@Rnj 3uU3aC3N,3 CN j@3c3 0Cc,CUICN3c sRnI0 I30 jR
 0Cc0qNj<3 aj@3a j@N $3 R8 Nw nc3ȓY  ,I3a3a cjj3L3Nj R8 j@3 njCICjw R8r3cj3aNLj@3LjC,c jR
LR03aNsa8a3sCII $3 @a0 jR ~N0Y i@3LRjCqjCRN jR 3cj$ICc@ j@3#Nc@R c@Ca$3Ac@R VBNcjCjnj3 8Ra j@3
CNq3cjC<jCRN R8 $a$aCN $RRGcW CN S49f c@RnI0 IcR $3 c33N CN 0Ca3,j a3I3qN,3 jR j@3LCICjaw j@a3jY9
i@3 /nj,@ s3a3 ,RNcC03a30 CNcjanL3NjI CN j@3 ,\nCcCjCRN R8 r3cj3aN GNRsI30<3 N3,3ccaw 8Ra 
0383Nc3Y i@RLc +Y bLCj@ VSO:4. SkSW \nRj3c RN3 KCjR R|,CI s@R cjj30 CN S49: j@j Ȓj@3 N3,3ccCjw
R8 0383Nc3 <CNcj j@3 $a$aCNc a3\nCa3c j@j s3 GNRs j@3L N0 GNRs Rnac3Iq3cd j@3a3 Cc NR Rj@3a
sw jR GNRs j@3L j@N j@aRn<@ /nj,@ I3aNCN<ȓY
8j3a LRNj@c R8 N3<RjCjCRN j@3 /nj,@ <Rq3aNL3Nj c3Nj j@3 U00I3 cj3L3ac bR3L$CN< N0 ;303@
jR DUN. I30 $w ,UjCN ;3a@a0nc 7$CncY i@3 bR3L$CN< aaCq30 j M<cGC RN ll n<ncj S49:
nN03a j@3 ,RLLN0 R8 ;3a@a0 +@aCcjCN +R3Na0 T3Ic `CE,G3N. j@3 ;303@ RN lS DnIw S499Y i@3
bR3L$CN< sc 3\nCUU30 sCj@ cCu $C< <nNcY Bj 8nN,jCRN30 c j@3 jaCNCN< c@CU 8Ra j@3 N3sIw 3cj$ICc@30
M<cGC FC<nN /3Nc@nAc@R VM<cGC NqI c,@RRIWY i@3 bR3L$CN< sc @N030 Rq3a jR DUN3c3
nj@RaCjC3c RN 9 Q,jR$3a S499Y /Ry3Nc R8 wRnN< cLnaC s3a3 c3Nj jR M<cGC $w j@3 c@R<nNj3 jR
$3 jaCN30 c NqI R|,3acY b3q3aI @0 Ia30w cRL3 3uU3aC3N,3 sCj@ /nj,@ c aN<Gnc@Y bRL3 R8
j@3 cjn03Njc s3 GNRs $w NL3 N0 $3,L3 CLURajNj jR j@3 DUN3c3 NqI ,RLLN0Y FCc@n Fjcn
Vऍ ⎧㡏 S4lkĢS4OOW @0 cjn0C30 2naRU3N LCICjaw c,C3N,3 8aRL /nj,@ $RRGcY ?3 sc ccC<N30
j@3 ,RLLN0 R8 j@3 FNaCNALan CN S4fz N0 $3,L3  cjj3cLNY mjC0 icnN3ECaǫ $3,L3  NqI
,RLLN03aY ?RaC3 FnsECaǫ Vะ⊏䦜⅑䛾 S4kSĢS4ffW @0 cjn0C30 ,@3LCcjaw 8aRL /nj,@ j3uj $RRGc
N0 $3,L3 RN3 R8 DUNȕc 3aIC3cj U@RjR<aU@3acY Qj@3a cjn03Njc CN,In03 KjcnLRjR `wREnN s@R
cjn0C30 /nj,@ L30C,CN3Y bRL3 cjn03Nj R8 j@3 NqI c,@RRI s3a3 c3Nj jR j@3 M3j@3aIN0c 8aRL S4fl
cn,@ c 2NRLRjR iG3GC Vιᵜ↖ᨊ S4kfĢSOz4W m,@C0 KcR VFRECaǫ. S4kOAS4efW. s@R sRaG30 j
:iaNcIj30 8aRL j@3 R|,CI NRj3c R8 S9 Q,j S49k. qN 03a +@CEc VS4fe. :S9Ģ:SfWY 7Ra  0Cc,nccCRN R8 j@3 Rj@3a ,Rnac3c.
a3Ij30 jR NqC<jCRN N0 LCICjaw c,C3N,3. c33 aCL VSOf:WY
9Nw /nj,@ $RRG j@j ,RnI0 $3 8RnN0 RN RN3 R8 j@3 c@CUc j /3c@CL $3,L3  Ua3,CRnc Cj3L N0 ,Ca,nIj30 sCj@CN 
cLII <aRnU R8 DUN3c3 c,@RIac ,II30 aN<Gnc@Y KRcj R8 j@3 /nj,@ $RRGc 3N030 nU CN #Nc@R c@Ca$3Ac@R jR<3j@3a sCj@
j@3 cjaRNRLC,I R$c3aqjRawY BN S4fk Cj sc a3NL30 GCc3CERY BN S4fO j@3c3 $RRGc LRq30 jR j@3 N3sIw 3cj$ICc@30 BLU3aCI
mNCq3acCjw. NRs i@3 mNCq3acCjw R8 iRGwRY
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j@3FCc3ER 8j3a @Cc a3jnaN CN S4fe. N0GLjcnMRaCwRc@C V/Cy$naR. S4:SASOlzW s@R $3,L3 pC,3
0LCaIYf
+Icc3c ,RLL3N,30 RN $Ra0 R8 j@3 bR3L$CN< CN j@3 $w R8 M<cGC RN l: Q,j S499 N0 Icj30
nNjCI Kw S49O s@3N j@3 CNcjCjnj3 sc LRq30 jR icnGCECYe i@3 /nj,@ R|,3ac s3a3 IR0<30 RN /3c@CL
$nj ,RnI0 8a33Iw LRq3 aRnN0 M<cGC $w j@3 3N0 R8 S499Y T3Ic `CE,G3N sc a3cURNcC$I3 8Ra j@3 jaCNA
CN< UaR<aL nNjCI NRj@3a c,a3sA0aCq3N cj3L sac@CU. j@3 FNaCN Lan. sc 03ICq3a30 $w  c3,RN0
03j,@L3Nj RN lS b3Uj S49eY Bjc ,RLLN03a rCII3L DR@N +RaN3ICc ?nwcc3N qN Fjj3N0w,G3 jRRG
Rq3a RN S MRq 8Ra j@3 8RIIRsCN< jsR w3acY IcR $Rj@ j@3c3 ,RLLN03ac s3a3 CNqRIq30 CN j3,@CN<Y
T3Ic `CE,G3N jn<@j NqC<jCRN. ,NNRNaw N0L3NcnajCRNY Qj@3a CNcjan,jRac CN,In030 +RaN3ICc ?3NA
0aCGnc TaG3a 03 DRN<3. j@3 U@wcC,CN 0aYDN Fa3I pN 03N #aR3G. ?Y QY rC,@3ac VlN0 ,Icc R|,3aW
j3,@CN< <3RL3jaw. I<3$a. jaC<RNRL3jaw. NqC<jCRN. N0 8aRL S494 IcR 03c,aCUjCq3 <3RL3jawY +YDY
mL$<aRq3 Vka0 ,Icc R|,3aW sc j3,@CN< ȒaCj@L3jC, CN s@RI3 N0 $aRG3N NnL$3ac. UaRURajCRNc
N0 aRRj 3uja,jCRNȓY b3q3aI sCjN3cc ,,RnNjc R8 j@3 jaCNCN< UaR<aL $w /nj,@ R|,3ac @q3 $33N
Ua3c3aq30Y rYDY+Y ?nwcc3N qN Fjj3N0w,G3 G3Uj  0Caw 8aRLs@C,@ 3uja,jc @q3 $33N Un$ICc@30 CN
S4fzY p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N K33a03aqRRaj VS4feĢ4W G3Uj NRj3c 0naCN<
@Cc ~q3 w3a cj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N0 j@3 /nj,@ IN<n<3
3NRn<@ N0 j@j j@3w @0 UaR$I3Lc sCj@ ja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n<@j 9 @Rnac U3a s33G $w 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jL3Nj R8 0Cc3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c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c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N0 DUN3c3Y ?3 IcR Un$ICc@30 cRL3 L30C,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NcIj30 CN DU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OBNcjCjnnj pRRa KaCjC3L3 ?CcjRaC3. Ȓ/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c 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N 03a +@CEc S4fe. :f9WY i@3w ,RnI0 RU3aj3 RN NnL$3ac. cRIq3 j@3
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N0 nc3 I<3$aY i@3w ,RnI0 cRIq3 ICN3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q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c 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$Iw j@3 RNIw sRaGc CN j@Cc ,j3<Raw j j@j jCL3Y BN S4fS @3 cRI0 @Cc
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c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c  ,RLU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 D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S4kz. s@R Ia30w $aRn<@j  Ia<3 ,RII3,jCRN R8 DUN3c3 $RRGc N0LNnc,aCUjc VjR<3j@3a sCj@ UCNjCN<c. CNcjanL3Njc 3j,YW
jR 2naRU3Y i@3 Cj3Lc a3 03c,aC$30 $w DY ?R{LNN VS4:9WY
S:7Ra  LR03aN 8,cCLCI3 30CjCRN c33 b@CNȕC,@C VSOeOWY
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CcLRa3 CNj3<aj30sCj@scN j@N j@3vǫcN vǫ@ǫ CcY i@3 nj@Ra R8 j@3 ~acj. `CG3N 7nGn0 VS4S9ĢS44OW
R8 QcG. sc  scN c,@RIa N0 @3 L03  ,RNcC03a$I3 3{Raj jR jaNcICj3aj3 r3cj3aN L3j@R0c R8
aCj@L3jC, sCj@CN 3uCcjCN< scN GNRsI30<3 R8 Lj@3LjC,cY r3cj3aN NnL3aIc N0 cC<Nc 8Ra RU3aA
jCRNc a3 ,RLUI3j3Iw $c3Nj 8aRL j@3 $RRGY KnIjCUIC,jCRN j$I3c. jR $3 8RnN0 CN 3q3aw 3I3L3Njaw
sRaG RN aCj@L3jC, cCN,3 7C$RN,,Cȕc HC$3a $$,C. a3 Ua3c3Nj30 CN j@3 b3CcN bRGn,@C sCj@ DUN3c3
NnL3aIcY BN j@3 vǫcN vǫ@ǫ. RN j@3 Rj@3a @N0. ?CN0nAa$C, NnL3aIc 83jna3 UaRLCN3NjIw CN j@3
~acj c3,jCRN RN NnL3ajCRNYS9 vN<s b@nNcN Vḣᐍ᱕й S4klĢS4ezW sc 8aRL  q3aw 0C{3a3Nj
$,G<aRnN0YSf ?3 sc j@3 cRN R8  jRRI LG3a CN M<Rw. s@R cjn0C30 ICj3aaw +@CN3c3 N0 /nj,@ j
 wRnN< <3 N0 sc a3Unj30 8Ra @Cc ,IIC<aU@wY ?3 LRq30 jR 20R N0 M<cGC s@3a3 @3 sRaG30
c  aN<Gnc@Y BN S4fS @3 LRq30 jR j@3 FCc3CER jaNcIjCRN $na3n CN FN0Y HCG3 ?RaC3 FnsECaǫ.
@3 sc CNj3a3cj30 CN U@RjR<aU@wY BN S4f: @3 sc UURCNj30 j3,@3a j j@3 FCc3CER N0 $3,L3 Un$A
ICc@3a R8 j@3 b@CL$nN FCcǫY BN S4fe @3 8RnN030 b3Cwǫ xcc@C. j@3 ~acj DUN3c3 U3aCR0C,IY rCj@ j@3
K3CEC a3cjRajCRN CN S4f4 @3 $3,L3 j@3 @30 R8 j@3 FCc3CERY vN<s IcR Un$ICc@30  DUN3c3 30CA
jCRN R8  +@CN3c3 jaNcIjCRN R8  sRaG RN r3cj3aN I3aNCN< x@C@nN \CL3N< V2I3L3Njaw I3ccRNc CN
j@3 ,Ca,I3 R8 GNRsI30<3W CN S4flYSe
 cIC3Nj cU3,j R8 vN<sȕc $RRG Cc j@j j@aRn<@Rnj j@3 /nj,@ UaRNnN,CjCRN R8 RU3ajCRNc Cc
0030 CN GjGNY bn,@  Ua,jC,3 @c NR 8nN,jCRN j II 8Ra I3aNCN< r3cj3aN aCj@L3jC, nNI3cc . . .
j@3 j3,@CN< sRnI0 $3 CN /nj,@. Ra Cc CNj3N030 8Ra aN<Gnc@ sCj@ cRL3 GNRsI30<3 R8 /nj,@Y 8j3a
NnL3ajCRN Cj Cc 3uUICN30 @Rs s@RI3 N0 $aRG3N a3 jR $3 UaRNRnN,30 VvǫcN vǫ@ǫ. S49e. SSWY i@Cc
UUaR,@ anNc 3cCIw CNjR UaR$I3Lc c IN<n<3 ,RNq3NjCRNc 0R NRj 8RIIRs j@3 anI3c R8 aCj@L3jC,Y
7Ra 3uLUI3. j@3 NnL$3a 321 Cc UaRNRnN,30 CN /nj,@ Ȕ0aC3@RN03a0āāN3NjsCNjC<ȕ N0 Cc CN N Ra03a
0C{3a3Nj 8aRL 2N<ICc@ Ra DUN3c3Y Bj sRnI0 cRnN0 c Ȓj@a33 @nN0a30 RN3 N0 js3NjwȓY c j@Cc sRnI0
Ua3c3Nj 0C|,nIjC3c. CN j@3 $RRG j@Cc 3uLUI3 Cc a3N03a30 c 3 @nN0a30c. 2 j3Nc N0 1 RN3c VvǫcN vǫ@ǫ.
S49e. SS$WY
0CqCcCRN CN j@3 vǫcN vǫ@ǫ
IcR 0C{3a3N,3c CN saCjCN< ,RNq3NjCRNc $3js33N 2naRU3N N0 DUN3c3 IN<n<3c URc3 UaR$A
I3LcY c c@RsN CN 7C<na3 S. j@Cc a3Ua3c3NjjCRN R8 0CqCcCRN sRnI0 $3 ,Raa3,j C8 wRn a30 Cj 8aRL aC<@j
jR I38j- 6. 4/26 Cc j@3 a3cnIj R8 0CqC0CN< 100 $w 16Y ?Rs3q3a. C8 Cj Cc a30 8aRL j@3 I38j jR j@3 aC<@j VRa
jRU jR $RjjRL c Cj UU3ac CN j@3 $RRGW j@3 cjj3L3Nj 16 ÷ 100 = 6, 4/16 sRnI0 $3 saRN< VvǫcN
vǫ@ǫ. S49e. SlWY i@3 nc3 R8  ,RLL Cc IcR UnyyICN<Y r@CI3 j@3 ,RLL Cc nc30 c  03,CLI URCNj.
S9vN<s b@nNcN. vǫcN vǫ@ǫ. S49e. UY OY II a383a3N,3c a383a jR j@3 RaC<CNI 30CjCRN ,RnNjCN< 8aRL j@3 jCjI3 U<3 c
S. S$. l. . .
Sfi@3c3 $CR<aU@C,I 0j a3 $c30 RNKnNcRN Vlzz9WY i@3a3 IcR 3uCcjc  DUN3c3 $CR<aU@w R8 vN<s $w VSO:zW R8
s@C,@ B 0C0 NRj @q3 j@3 RUURajnNCjw jR ,RNcnIjY
SeHCn DCN@nC VlzzzW. jaNcIj30 $w 7R<3I VlzzOWY
883
j@3 ,RL$CNjCRN R8 j@3 ,RLL N0 8a,jCRN 0R3c N3q3a UU3a CN /nj,@ aCj@L3jC, $RRGcY
MRj RNIw a3 j@3 /nj,@ UaRNnN,CjCRNc ICcj30 8Ra NnL$3ac nU jR  LCIICRN. IcR j@3 LnIjCUIC,jCRN
j$I3c a3 jaNcICj3aj30 c C8 j@3w s3a3 0aCII30 CN /nj,@Y r3 ~N0 CN j@3 $RRG j@3 GjGN 8Ra ȒāāN
LI āāN Cc āāNȓ. Ȓjs33 LI js33 Cc qC3aȓ. Ȓjs33 LI 0aC3 Cc y3cȓ. Ȓ0aC3 LI 0aC3 Cc N3<3Nȓ. Ȓ,@j
LI N3<3N Cc js33ĕNy3q3NjC<ȓ N0 ȒN3<3N LI N3<3N Cc āāN3Nj,@jC<ȓ Va3cU3,jCq3Iw j@3 UaR0n,jc
1× 1. 2× 2. 2× 3. 3× 3. 8× 9. 9× 9WY <CN. j@3 /nj,@ UaRNnN,CjCRN R8 cn,@ j$I3c Cc Caa3I3qNj 8Ra
I3aNCN< r3cj3aN aCj@L3jC, nNI3cc Cj Cc CNj3N030 jR $3 jn<@j CN /nj,@Y i@3 /nj,@ NL3c 8Ra $cC,
RU3ajCRNc R8 aCj@L3jC, N0 j3aLc cn,@ c Ȕ8a,jCRNcȕ. Ȕ3\nICjwȕ N0 cR RN a3 <Cq3N CN GjGN c
s3II cYS4 QN3 cU3,C~, j3aL CN j@3 IRN< ICcj Cc U3,nICaY Ȕ2C<3NICE0C<@3C0ȕ c cn,@ Cc NRj  /nj,@ sRa0Y Bj
Cc 03aCq30 8aRL j@3 nN,RLLRN j3aL Ȕ3C<3NICE0C<ȕ s@C,@ sc nc30 RNIw CN j@3 L30C,I c3Nc3. L3NCN<
j@3 IR,I CIIN3cc R8 $R0w Uaj s@C,@ 0R3c NRj {3,j j@3 Rj@3a UajcYSO Bjc nc3 CN  $RRG RN aCj@L3jC, Cc
cnaUaCcCN< N0 Lw a3q3I cRL3 8LCICaCjw R8 j@3 nj@Ra sCj@ /nj,@ L30C,I ICj3ajna3Y
i@3 8Cj@8nI a3N03aCN< R8 /nj,@ aCj@L3jC, CN j@3 vǫcN vǫ@ǫ @0 j@3 0qNj<3 j@jr3cj3aN cwLA
$RICcL sc CNjaR0n,30 j j@Cc 3aIw cj<3Y 7C<na3 l c@Rsc j@3 NRjjCRN 8Ra UaRURajCRNc sCj@ j@3 nc3
R8 I3jj3ac A : B = C : D. s@C,@ a3 jaNcICj3aj30 CN GjGN VvǫcN vǫ@ǫ. S49e. le$WY i@3 $RRG Cc
UaR$$Iw j@3 ~acj DUN3c3 sRaG jR nc3 j@3 cwL$RI x 8Ra j@3 nNGNRsN. CN a3IjCRN jR UaRURajCRNc-
a : b = c : xY VvǫcN vǫ@ǫ. S49e. S9WY i@3 ,@RC,3 8Ra ncCN< r3cj3aN cwL$RIc sc  03IC$3aj3 RN3 c
s3 a30 CN j@3 CNjaR0n,jCRNY i@3 nj@Ra ,RLUICNc $Rnj j@3 I,G R8 cwcj3LjCyjCRN CN scNsRaGc-
ȒT3RUI3 ~N0 )R,,C03NjI ,I,nIjCRN* 0C|,nIj jR I3aN $3,nc3 j@3w 0R NRj a3jCN j@3 /nj,@ ,CU@3ac
#nj CN 8,j Cj Cc Ln,@ 3cC3a jR nN03acjN0 j@N jR RU3aj3 j@3 cRaR$N N0 cq3c nc  IRj j@3 jaRn$I3 R8
L3LRaCyjCRNȓYlz
UaRURajCRNc CN j@3 vǫcN vǫ@ǫ
?3 Cc URccC$Iw a383aaCN< jR j@3 b3CcN bRGn,@C s@C,@ 0C0 NRj a3jCN j@3 cwL$RICcL R8 /nj,@ aCj@A
L3jC,Y IcR CNj3a3cjCN< Cc j@j vN<s ,RLUa3c j@3 cwL$RIc 8Ra j@3 nNGNRsN u. w. ysCj@ C03R<aLc
c c@RsN CN 7C<na3 k VvǫcN vǫ@ǫ. S49e. UY 4WY
 ,RLUaCcRN R8 j@3 vǫcN vǫ@ǫsCj@ c3q3aI /nj,@ aCj@L3jC, $RRGc 8aRL ?wc@Cȕc ICcj 0R3c NRj
S47Ra  0Cc,nccCRN R8 j@3c3 j3aLc N0 j@3Ca nc3 8Ra j@3 R|,CI Ȓ;Rq3aNL3Nj ,Rnac3 <nC03ICN3c 8Ra 3I3L3Njaw c,@RRI.
aCj@L3jC,ȓ Cccn30 Ij3a c33 FCwRcC VSOOfWY
SO,,Ra0CN< jR j@3 @CcjRaC,I 0C,jCRNaw rRRa03N$R3G 03a M303aIN0c3 iIY
lziaNcIj30 8aRL j@3 7a3N,@ 8aRL ?RaCn,@C VSOOf. lfzWY
88N
a3q3I Nw 0Ca3,j cRna,3YlS BN II UaR$$CICjw. vN<sȕc $RRG Cc NRj  jaNcIjCRN R8  /nj,@ $RRG
RN aCj@L3jC, $nj aj@3a  ,RLL3Njaw Ra  ,RII3,jCRN R8 NRj3c RN /nj,@ aCj@L3jC,Y i@3 NRj3c Lw
@q3 $33N ,RII3,j30 s@CI3 ,RNcnIjCN< /nj,@ aCj@L3jC, $RRGc $nj Cj LC<@j IcR URccC$I3 j@j j@3c3
s3a3 $c30 RN j@3 I3ccRNc j@j s3a3 jn<@j j j@3 M<cGC NqI c,@RRIY B @q3 Ia30w cCjnj30 j@3
$RRG CN  ,RNj3uj s@3a3 GNRsI30<3 R8 /nj,@ j3aLc 8Ra RU3ajCRNc Cc CLURajNj N0 j@3 nc3 R8 /nj,@
U@ac3c jRL3LRaCy3LnIjCUIC,jCRN j$I3cY NRj@3a CN0C,jCRN Cc j@3 GCN0 R8 UaR$I3Lcs3 ~N0 ja3j30
CN j@3 $RRG-ll
QN3 $jjI3 c@CU CN ;3aLNw @c 4z <nNc N0 lzzz ,a3s L3L$3acY QN3 8aC<j3 @c kf <nNc N0
fzz ,a3scY ?Rs LNw <nNc N0 ,a3s L3L$3ac 0R ~q3 $jjI3 c@CUc N0 Sz 8aC<j3c @q3]
rCj@ ?nwcc3N qN Fjj3N0wG3 ,RLUICNCN< j@j @Cc DUN3c3 cjn03Njc ,RnI0 NRj Iswc UUa3,CA
j3 j@3 a3I3qN,3 R8 aCj@L3jC, N0 I<3$a 8Ra j@3 aj R8 NqC<jCRN. Cj LG3c c3Nc3 jR c3j aCj@L3jC,I
UaR$I3Lc sCj@CN j@3 Ua,jC,I ,RNj3uj R8 NqI sa8a3Ylk
Bj ,RL3c c NR cnaUaCc3 j@j j@3a3 Cc  cjaRN< UaII3I $3js33N j@3 30n,jCRNI U@CIRcRU@w R8 j@3
M<cGC NqI c,@RRIġN0 ,RNc3\n3NjIw 3aIw K3CEC 30n,jCRNġsCj@ s@j /NNw #3,G3ac VlzzkW
@c ,II30 j@3 ȔUaRU303njC, 8nN,jCRN R8 Lj@3LjC,cȕ CN j@3 M3j@3aIN0c 0naCN< j@3 ~acj @I8 R8 j@3
NCN3j33Nj@ ,3NjnawY /3cUCj3 j@3 cjaRN< 3LU@cCc RN Lj@3LjC,c CN j@3 M<cGC NqI jaCNCN< UaRA
<aL. j@3 CNj3NjCRN sc NRj jR ,a3j3 $I3 Lj@3LjC,CNc $nj jR nc3 Lj@3LjC,c c  $cCc jR jaNcA
8RaL j@3 cLnaC LCN0 jR LR03aN r3cj3aN j@CNGCN< N0 I3aNCN<Y i@3 LCN UaRURN3Njc R8 j@3 N3s
30n,jCRNI UaR<aL CN ?RIIN0 j j@j jCL3 s3a3 j@3 H3w03N UaR83ccRa D,R$ 03 ;3I03a. BY`Yb,@LC0j
N0 `3@n3I HR$jjR 8aRL j@3 /3I8j URIwj3,@NC, c,@RRI N0 DY #0RN ;@CE$3N 3N ?Y bjaRRjLN 8aRL j@3
#a30LCICjaw ,03LwY i@3c3 Lj@3LjC,CNc UaR0n,30 j@3 j3uj$RRGc s3 ~N0 nc30 CN DUN 0naCN<
j@3 S49zȕc N0 jaCN30 j@3 j3,@3ac R8 j@3 M<cGC NqI c,@RRIYl: #3,G3ac Vlzzk. lk4W 03c,aC$3c j@3
aCc3 R8 j@3 UaRU303njC, 8nN,jCRN R8 Lj@3LjC,c c Ȓj@3 cn,,3cc8nI LCu R8 $3IC38 CN UaR<a3cc. 30n,A
jCRNI C03c N0 j@3 aCc3 R8 LR03aN NjCRNcȓ s@C,@ j@nc UaRqC03c j@3 $3cj ~j 8Ra j@3 N330c R8 j@3 N3s
K3CEC 3a R8 j@3 DUN3c3 cR,C3jwY B8 CN0330 s3 Lw jjaC$nj3 cn,@ CLURajNj CNn3N,3 R8 j@3 /nj,@
jR 30n,jCRN CN DUN R8 j@3 3aIw K3CEC U3aCR0. j@3 a3I3qN,3 R8 ?RIIN0. j@3 /nj,@ IN<n<3 N0
aN<Gn aUC0Iw 3qURaj30Y r@CI3 cRL3 cjn03Njc R8 j@3 NqI c,@RRI s3a3 c3Nj jR ?RIIN0 8Ra 8naj@3a
cjn0w. jR<3j@3a sCj@ CNcjan,jRac R8 j@3 #Nc@R c@Ca$3Ac@R cn,@ c MCc@C LN3 N0 icn0 KLC,@C.
j@3w cRRN 8RnN0 Rnj j@j j@3 /nj,@ IN<n<3sc R8LCNRa CLURajN,3 CN j@3 CNj3II3,jnI. ,nIjnaI N0
URICjC,I ,3Nj3ac R8 j@3 r3cjY DNc3N VSO94. 9O9W a3URajc j@j KjcnGC FǫN R8 j@3 CNcjCjnj3 ,RLUICN30
j@j @3 ,RnI0 @a0Iw ~N0 Nw /nj,@ $RRGc N0 j@j j@3 Ȓ?RIIN03ac j@3Lc3Iq3c II a30 j@3Ca $RRGc
CN 7a3N,@ N0 ;3aLNȓY rCj@ j@3 RU3NCN< R8 DUN. jsR ,3NjnaC3c R8 aN<Gn ,L3 jR N 3N0 N0
2N<ICc@. 7a3N,@ N0 ;3aLN $RRGc cRRN a3UI,30 j@3 /nj,@ sRaGc c cRna,3c R8 r3cj3aN I3aNCN<Y
lS?wc@C VSOz9W sCj@ cRL3 00CjCRNc CN ?wc@C VSOzO. SOzO$WY BN UajC,nIa B IRRG30 j j@3 aCj@L3jC,I sRaGc- 03
;3I03a. DY II3a33acj3 <aRN03N 03a ,CE83aGnNcj. cȕ;aq3N@<3 3N Lcj3a0L- ;3$aY qN +I338. S4l:d rCcGnN0C< ;3NRRjc,@U.
p3ayL3ICN< qN NC3ns3 sCcGnN0C<3 qRRacj3II3N. Lcj3a0L- r3CEjCN<@ 3N pN 03a ?aj. qRIY S- S4lz. qRIY l- S4:fd N0 j@3
3I3L3Njaw I<3$a $w DY #0RN ;@CE$3N. ?Y bjaRRjLN. #3<CNc3I3N 03a bj3IGnNcj. $3qjj3N03- /3 $3@N03ICN< 03a cj3IGnNcjC<3
qRaL3N . 03 RUIRccCN< 03a q3a<3ICEGCN<3N qN 03N 33acj3N 3N js3303N <a0. /3 ja3RaC3N 03a <3sRN3 IR<aCj@L3N. a3G3N Ģ3N L33jGnNcjC<3
a33Gc3N 3N GR<3IcjU3IcY #a30- FRNCNGICEG3 KCICjCa3 ,03LC3. S4:z VlN0 30YWY
llvǫcN vǫ@ǫ VS49e. k:$WY i@3 UaR$I3L Cc \nRj30 $w b@C<3an Vlzzz. ::fWY
lk?nwcc3N qN Fjj3N0CEG3 VS4fzWY B @q3 NR 3qC03N,3 j@j j@Cc UaR$I3L Cc 03aCq30 8aRL j@3 FC<nN /3Nc@nAc@R $nj c j@3
qCI$I3 /nj,@ $RRGc 0R NRj ,RNjCN cn,@ 3uLUI3c N0 Cjc ~acj UU3aN,3 CN  $RRG R8 S49e s@CI3 j@3 I3ccRNc jRRG UI,3
CN M<cGC LG3c  ,RNN3,jCRN q3aw ICG3IwY
l:T3Ic `CE,G3N. j@3LCN CNcjan,jRa CNLj@3LjC,c N0 R|,3a CN ,@a<3 R8 CNcjan,jCRN R8 j@3 ~acj 03j,@L3Nj. sc jaCN30
j j@3 #a30 LCICjaw ,03LwY
8ey
j@3 CNjaR0n,jCRN R8 ICj3aI cwL$RICcL CN j@3 vǫcN vǫ@ǫ
k +RN,IncCRN
i@3 ,RN8aRNj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